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[0001] 



STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable 

C3 BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 

[0003] The present invention relates to an on-line game system as well 

as a game apparatus and a game information storage device for use with the on- 
line game system. More particularly, the present invention relates to an on-line 
game system including a plurality of game apparatuses which are 
interconnected to one another so as to allow communications to occur 
therebetween with predetermined communication timing, as well as a game 
apparatus and a game information storage device for use with such an on-line 
game system. 

DESCRIPTION OF THE BACKGROUND ART 

[0004] Conventionally, "on-line" game systems are available which 

comprise a plurality of game machines that are mutually interconnected so as to 
allow data communications to occur therebetween. In such an on-line game 
system, a plurality of players can operate their respective game machines to 
simultaneously participate in a game (such as a duel-type game), such that the 
players may generally share the same game content at each given moment. 
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[0005] In such an on-line game system, various kinds of trigger 

information, which may be generated in response to specific key operations 
made by a player on one game machine, are transmitted to the other game 
machines so that all of the interconnected game machines can perform 
predetermined game processing based on the shared information. For example, 
if a player on one game machine performs a key operation for causing a 
character "A" in the game to jump, then trigger information indicating that 
"character A jumps" is transmitted to the other game machines. All of the 
interconnected game machines perform appropriate game processing based on 
the trigger information. Thus, the key operation performed by the player on 
each game machine is reflected in the game content on the other game 
machines. 



m [0006] However, since the individual game machines in the abo ve- 

ld 

•i ; 5 described on-line game system are run with their own clocks, there may be 



some inconsistencies in the game progression or contents experienced on 
different game machines. For example, consider a case in which each game 
machine transmits data to the other game machines during the machine's own 

V blanking period. During the time one V blanking period transitions to 
another on a relatively "slow" game machine, two V blanking periods could 
occur on a relatively "fast" game machine. In this situation, the data which is 
transmitted by the relatively fast game machine during the first V blanking 
period may be overwritten by the data which is transmitted during the second 

V blanking period, even before the first data can be properly processed by the 
relatively slow game machine. As a result, the data which is transmitted during 
the first V blanking period fails to be reflected in the game processing of the 
relatively slow game machine. This may result in an inconsistency such that, 
for example, while character A appears to jump in the game as played on the 
relatively fast game machine, it does not appear to jump in the same game as 
played on the relatively slow game machine. 
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[0007] As a proposal to solve the aforementioned problem, Japanese 

Patent Laid-Open Publication No. 4-176235 discloses a communication adapter 
for game machines. The disclosed communication adapter is capable of, in 
accordance with its own clock, transmitting or receiving data concerning a 
given game to/from a plurality of interconnected game machines. Data 
communication occurs on a communication-cycle-by-communication-cycle 
basis. In each communication cycle, the data which are received from the 
respective game machines in a previous communication cycle are transmitted 
to all of the game machines; in the meantime, the next communication data are 
received from the respective game machines. After the communication cycle is 
over, each game machine performs its game processing in accordance with the 
data received from all of the interconnected game machines, and also prepares 
itself to be ready for a next communication cycle. In other words, the game 
machines perform their game processing in accordance with a data 
communication timing scheme which is governed by the communication 
adapter, thereby generally preventing inconsistencies in game content between 
different game machines. 

[0008] However, in accordance with an on-line game system employing 

the aforementioned communication adapter for game machines, data 
communication is effectuated without confirming whether or not any valid 
transmission data has become ready at each game machine prior to the 
communication. As a result, if one of the game machines has not been able to 
prepare any transmission data in time due to delay in its game processing or for 
any other reasons, then the transmission data which may be left in a 
transmission data buffer from the previous communication, or some other 
irrelevant or invalid data, may end up being transmitted. As a result, some 
inconsistencies may still result between the game content as played on that 
game machine and the game content as played on the other game machines. 



SUMMARY OF THE INVENTION 

[0009] Therefore, an objective of the present invention is to provide an 

on-line game system which allows a game to be simultaneously played on a 
plurality of game machines while preventing any inconsistencies in game 
content between different game machines. 

[0010] A first aspect of a presently preferred example illustrative but 

non-limiting embodiment of the present invention is directed to an on-line 
game system comprising a plurality of interconnected game apparatuses (100a 
to lOOd) to allow a plurality of users to simultaneously play the same game 
software program. Each of the plurality of game apparatuses comprises: 

• at least one operation key (10) for user manipulation; 

• communication means (30,40) for being coupled to the other 
game apparatus or game apparatuses to receive and transmit 
operation key status data representing a state of the at least 
one operation key; 

• buffer storage means (50) for sequentially storing operation 
key status data associated with the plurality of game 
apparatuses in response to a round of data communication; 
and 

• operation data storage means (60) for storing operation key 
status data associated with each of the plurality of game 
apparatuses, the operation key status data being for use with 
game processing. 

When the operation key status data stored in the buffer storage means as a 
result of a given round of data communication include valid operation key 
status data and invalid data, only the valid operation key status data among the 
operation key status data resulting from a plurality of rounds of data 
communication including the given round are transferred to the operation data 
storage means, without transferring the invalid data, so that at least one such 



valid operation key status data is transferred for each of the plurality of game 
apparatuses. 

[0012] Thus, even if a plurality of data which are stored in the buffer 

storage means in response to a given round of data communication include 
invalid data, valid operation key status data is retrieved for each game 
apparatus from among the data stored in the buffer storage means in response 
to a plurality of rounds of data communication including the given round (the 
valid operation key status data being used for game processing). As a result, 
inconsistencies in game content between different game apparatuses can be 
prevented. 

[0013] According to a further aspect, when the operation key status data 

stored in the buffer storage means as a result of a given round of data 
communication include invalid data, none of the operation key status data 
resulting from the given round of data communication is transferred (FIG.5 
(b)). When all of the operation key status data resulting from the given round 
of data communication are valid, all of the operation key status data resulting 
from the given round of data communication are transferred (FIG.5 (a), (c)). 
[0014] Thus, according to this further aspect, unless all of the operation 

key status data from the game apparatuses as stored in the buffer storage means 
in response to a given round of data communication are valid, the operation key 
status data are not utilized for game processing. As a result, inconsistencies in 
game content between different game apparatuses can be prevented. 
[0015] According to a still further aspect, when the operation key status 

data stored in the buffer storage means as a result of a given round of data 
communication include valid operation key status data and invalid data, only 
the valid operation key status data are transferred (S3 16) to the operation data 
storage means. Thus, one valid operation key status data is transferred for each 
of the plurality of game apparatuses, wherein the one valid operation key status 
data for each game apparatus is an earliest valid operation key status data 



among the operation key status data resulting from a plurality of rounds of data 
communication including the given round (FIG.7 (a) to (c)). 
[0016] Thus, according to this aspect, even if a plurality of data which 

are stored in the buffer storage means in response to a given round of data 
communication include invalid data, the valid operation key status data (i.e., all 
the operation key status data except the invalid data), if any, are established as 
data for use with game processing each time. As a result, it is possible to more 
quickly retrieve valid operation key status data (one for each game apparatus). 
[0017] According to yet another aspect, the invalid data includes delayed 

processing notice data ("DL" in FIGS. 13 to 15) for notifying the other game 
apparatus or game apparatuses of delayed processing. 
[0018] Thus, according to this aspect, a game apparatus which is 

suffering from delayed processing notifies the other game apparatus of the 
delay, so that inconsistencies in game content between different game 
apparatuses can be prevented. 

[0019] According to a still further aspect, the on-line game system 

further comprises transmission data buffer means (20) for temporarily storing 
data to be transmitted, wherein: the delayed processing notice data is written 
(S612) to the transmission data buffer means after the data is transferred out of 
the transmission data buffer means. Thereafter, when the operation key status 
data is input to the transmission data buffer means, the delayed processing 
notice data is overwritten (S332) by the operation key status data. 
[0020] Thus, according to this aspect, delayed processing notice data is 

previously written to the transmission data buffer means for temporarily storing 
transmission data in case there is any delay in the processing. Thus, the 
delayed processing notice data can be automatically transmitted if transmission 
data cannot be prepared in time. 

[0021] According to yet another aspect, one of the plurality of game 

apparatuses has a function of initiating (S512) data communication. 
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[0022] Thus, according to this aspect, the system configuration can be 

simplified because there is no need to separately provide a device for 
controlling data communication, which can be handled by one of the game 
apparatuses itself. 

[0023] A further exemplary non-limiting illustrative embodiment of the 

present invention is directed to an on-line game system comprising a plurality 
of interconnected game apparatuses (100a to lOOd) to allow a plurality of users 
to simultaneously play the same game software program. Each of the plurality 
of game apparatuses comprises: 

• at least one operation key (10) for user manipulation; 

• communication means (30,40) for being coupled to the other 
game apparatus or game apparatuses to receive and transmit 
operation key status data representing a state of the at least 
one operation key; 

• buffer storage means (50) for sequentially storing operation 
key status data associated with the plurality of game 
apparatuses in response to a round of data communication; 

• operation data storage means (60) for storing operation key 
status data associated with each of the plurality of game 
apparatuses, the operation key status data being for use with 
game processing; and 

• transfer means (70) for transferring the operation key status 
data stored in the buffer storage means to the operation data 
storage means. 

Wherein, when the operation key status data stored in the buffer storage means 
as a result of a given round of data communication include valid operation key 
status data and invalid data, only the valid operation key status data among the 
operation key status data resulting from a plurality of rounds of data 
communication including the given round are transferred by the transfer means 
to the operation data storage means, without transferring the invalid data — so 



that at least one such valid operation key status data is transferred for each of 
the plurality of game apparatuses. 

[0024] Thus, even if a plurality of data which are stored in the buffer 

storage means in response to a given round of data communication include 
invalid data, valid operation key status data is retrieved for each game 
apparatus from among the data stored in the buffer storage means in response 
to a plurality of rounds of data communication including the given round, the 
valid operation key status data being used for game processing. As a result, 
inconsistencies in game content between different game apparatuses can be 
prevented. 

[0025] A further exemplary non-limiting preferred embodiment of the 

present invention is directed to a game apparatus (100) for being 
interconnected to another game apparatus to be used in a plurality to allow a 
plurality of users to simultaneously play the same game software program. In 
this exemplary arrangement, the game apparatus comprises: 

• at least one operation key (10) for user manipulation; 
communication means (30,40) for being coupled to the other 
game apparatus or game apparatuses to receive and transmit 
operation key status data representing a state of the at least 
one operation key; 

• buffer storage means (50) for sequentially storing operation 
key status data associated with the plurality of game 
apparatuses in response to a round of data communication; 
and 

• operation data storage means (60) for storing operation key 
status data associated with each of the plurality of game 
apparatuses, the operation key status data being for use with 
game processing. 

When the operation key status data stored in the buffer storage means as a 
result of a given round of data communication include valid operation key 
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status data and invalid data, only the valid operation key status data among the 
operation key status data resulting from a plurality of rounds of data 
communication including the given round are transferred to the operation data 
storage means, without transferring the invalid data, so that at least one such 
valid operation key status data is transferred for each of the plurality of game 
apparatuses. Thus, even if a plurality of data which are stored in the buffer 
storage means in response to a given round of data communication include 
invalid data, valid operation key status data is retrieved for each game 
apparatus from among the data stored in the buffer storage means in response 
to a plurality of rounds of data communication including the given round, the 
valid operation key status data being used for game processing. As a result, 
inconsistencies in game content between different game apparatuses can be 
prevented. 

[0026] According to a further aspect, when the operation key status data 

stored in the buffer storage means as a result of a given round of data 
communication include invalid data, none of the operation key status data 
resulting from the given round of data communication is transferred (FIG.5 
(b)). When all of the operation key status data resulting from the given round 
of data communication are valid, all of the operation key status data resulting 
from the given round of data communication are transferred (FIG.5 (a), (c)). 
Thus, unless all of the operation key status data from the game apparatuses as 
stored in the buffer storage means in response to a given round of data 
communication are valid, the operation key status data are not utilized for game 
processing. As a result, inconsistencies in game content between different 
game apparatuses can be prevented. 

[0027] According to yet another aspect, when the operation key status 

data stored in the buffer storage means as a result of a given round of data 
communication include valid operation key status data and invalid data, only 
the valid operation key status data are transferred (S3 16) to the operation data 
storage means, so that one valid operation key status data is transferred for each 
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of the plurality of game apparatuses. In this aspect, the one valid operation key 
status data for each game apparatus is an earliest valid operation key status data 
among the operation key status data resulting from a plurality of rounds of data 
communication including the given round (FIG. 7 (a) to (c). 
[0028] Thus, even if a plurality of data which are stored in the buffer 

storage means in response to a given round of data communication include 
invalid data, the valid operation key status data (i.e., all the operation key status 
data except the invalid data), if any, are established as data for use with game 
processing each time. As a result, it is possible to more quickly retrieve valid 
operation key status data, one for each game apparatus. 

[0029] According to yet another aspect, the invalid data includes delayed 

processing notice data ("DL" in FIGS. 13 to 15) for notifying the other game 
apparatus or game apparatuses of delayed processing. Thus, a game apparatus 
which is suffering from delayed processing notifies the other game apparatus of 
the delay, so that inconsistencies in game content between different game 
apparatuses can be prevented. 

[0030] According to yet another aspect, the game apparatus further 

comprises transmission data buffer means (20) for temporarily storing data to 
be transmitted. The delayed processing notice data is written (S612) to the 
transmission data buffer means after the data is transferred out of the 
transmission data buffer. Thereafter, when the operation key status data is 
input to the transmission data buffer means, the delayed processing notice data 
is overwritten (S332) by the operation key status data. 

[0031] Thus, delayed processing notice data is previously written to the 

transmission data buffer means for temporarily storing transmission data in 
case there is any delay in the processing. Thus, the delayed processing notice 
data can be automatically transmitted if transmission data cannot be prepared in 
time. 

[0032] According to yet another aspect, the game apparatus has a 

function of initiating (S512) data communication. Thus, it is possible to 
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simplify the configuration of an on-line game system incorporating the game 
apparatus because there is no need to separately provide a device for 
controlling data communication, which can be handled by the game 
apparatuses itself. 

[0033] A still further exemplary non-limiting but illustrative 

embodiment of the present invention is directed to a game apparatus (100) for 
being interconnected to another game apparatus to be used in a plurality to 
allow a plurality of users to simultaneously play the same game software 
program., The apparatus includes: 

• at least one operation key (10) for user manipulation; 

• communication means (30, 40) for being coupled to the other 
game apparatus or game apparatuses to receive and transmit 
operation key status data representing a state of the at least 
one operation key; 

• buffer storage means (50) for sequentially storing operation 
key status data associated with the plurality of game 
apparatuses in response to a round of data communication; 

• operation data storage means (60) for storing operation key 
status data associated with each of the plurality of game 
apparatuses, the operation key status data being for use with 
game processing; and 

• transfer means (70) for transferring the operation key status 
data stored in the buffer storage means to the operation data 
storage means. 

When the operation key status data stored in the buffer storage means as a 
result of a given round of data communication include valid operation key 
status data and invalid data, only the valid operation key status data among the 
operation key status data resulting from a plurality of rounds of data 
communication including the given round are transferred by the transfer means 
to the operation data storage means, without transferring the invalid data, so 
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that at least one such valid operation key status data is transferred for each of 
the plurality of game apparatuses. 

[0034] Thus, even if a plurality of data which are stored in the buffer 

. storage means in response to a given round of data communication include 
invalid data, valid operation key status data is retrieved for each game 
apparatus from among the data stored in the buffer storage means in response 
to a plurality of rounds of data communication including the given round, the 
valid operation key status data being used for game processing. As a result, 
inconsistencies in game content between different game apparatuses can be 
prevented. 

[0035] A still further exemplary non-limiting illustrative embodiment of 

the present invention is directed to a storage device (80) storing a computer- 
readable format. The storage device has stored therein a program for causing a 
game apparatus (100a to lOOd) interconnected to at least one other game 
apparatus to be used to allow a plurality of users to simultaneously play the 
same game software program. The stored program includes the following 
routines: 

• generating operation key status data representing a state of at 
least one operation key which is subjected to user 
manipulation; 

• receiving and transmitting the operation key status data 
from/to the other game apparatus or game apparatuses; 

• sequentially storing (S604) operation key status data 
associated with the plurality of interconnected game 
apparatuses in response to a round of data communication; 
and 

• retrieving, from among the plurality of sequentially stored 
operation key status data, the operation data associated with 
each of the plurality of game apparatuses for use with game 
processing. 
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The retrieving routine comprises: 

• retrieving, when the operation key status data stored as a 
result of a given round of data communication include valid 

operation_key_status^data_and invalid data, only the valid 

operation key status data among the operation key status data 
resulting from a plurality of rounds of data communication 
including the given round, so that at least one such valid 
operation key status data is retrieved for each of the plurality 
of game apparatuses, without retrieving the invalid data. 
[0036] Thus, even if a plurality of data which are stored in response to a 

given round of data communication include invalid data, valid operation key 
status data is retrieved for each game apparatus from among the data stored in 
response to a plurality of rounds of data communication including the given 
round, the valid operation key status data being used for game processing. As a 
result, inconsistencies in game content between different game apparatuses can 
be prevented. 

[0037] According to yet another aspect, the retrieving step comprises: 

• retrieving, when operation key status data stored as a result of 
a given round of data communication include invalid data, 
none of the operation key status data resulting from the given 
round of data communication (FIG.5 (b)); and 

• retrieving, when all of the operation key status data resulting 
from the given round of data communication are valid, all of 
the operation key status data resulting from the given round of 
data communication (FIG.5 (a), (c)). 

Thus, unless all of the operation key status data from the game apparatuses as 
stored in response to a given round of data communication are valid, the 
operation key status data are not utilized for game processing. As a result, 
inconsistencies in game content between different game apparatuses can be 
prevented. 
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[0038] According to yet another aspect, the retrieving step comprises 

retrieving (S3 16), when the operation key status data stored as a result of a 
given round of data communication include valid operation key status data and 
. invalid dajta, only the valid operation key status data, so that one valid 
operation key status data is retrieved for each of the plurality of game 
apparatuses. The one valid operation key status data for each game apparatus 
is an earliest valid operation key status data among the operation key status 
data resulting from a plurality of rounds of data communication including the 
given round (FIG.7 (a) to (c)). 

[0039] Thus, even if a plurality of data which are stored in response to a 

given round of data communication include invalid data, the valid operation 
key status data (i.e., all the operation key status data except the invalid data), if 
any, are established as data for use with game processing each time. As a 
result, it is possible to more quickly retrieve valid operation key status data, 
one for each game apparatus. 

[0040] According to yet another aspect, the invalid data includes delayed 

processing notice data ("DL" in FIGS. 13 to 15) for notifying the other game 
apparatus or game apparatuses of delayed processing. Thus, a game apparatus 
which is suffering from delayed processing notifies the other game apparatus of 
the delay, so that inconsistencies in game content between different game 
apparatuses can be prevented. 

[0041] According to yet another aspect, the program stored in the storage 

device causes the game apparatus to further execute a step of temporarily 
storing data to be transmitted to the other game apparatus or game apparatuses. 
The step comprises: 

• writing (S612) the delayed processing notice data after 
transferring the stored data; and 

• thereafter, when the operation key status data is input, 
overwriting (S332) the delayed processing notice data with 
the operation key status data. 
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[0042] Thus, delayed processing notice data is previously written when 

temporarily storing transmission data, in case there is any delay in the 
processing. Thus, the delayed processing notice data can be automatically 
transmitted-if-transmission.data cannot be prepared in time. 
[0043] According to yet another aspect, the program stored in the storage 

device causes the game apparatus to further execute a step of initiating (S512) 
data communication. Thus, it is possible to simplify the configuration of an 
on-line game system utilizing the storage device because there is no need to 
separately provide a device for controlling data communication, which can be 
handled by the game apparatuses itself. 
U [0044] Note that any alphanumerical notation in parentheses in the above 

Jjj SUMMARY OF THE INVENTION section is given for the sake of clarity and 

1 2 not intended as any limitation. 

jy [0045] These and other objects, features, aspects and advantages of the 

f U present invention will become more apparent from the following detailed 

#* description of the present invention when taken in conjunction with the 

:::: 

12 accompanying drawings. 

-••S=? 

■M 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0046] FIG. 1 is a schematic diagram illustrating an overall illustrative 

configuration of an on-line game system according to a presently preferred 
exemplary embodiment of the present invention; 

[0047] FIG. 2 is a block diagram illustrating an exemplary structure of a 

game machine 100; 

[0048] FIG. 3 is a diagram illustrating an exemplary flow of operation 

key status data in respective game machines; 

[0049] FIG. 4 is a timing diagram illustrating exemplary effects obtained 

by transmitting operation key status data as transmission data; 
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[0050] FIG. 5 is a set of diagrams ( (a), (b), (c)) illustrating an exemplary 

first example transfer process from a received data buffer 50 to an operation 
data buffer; 

[0051] FIG, 6 is L a set of diagrams ( (a), (b), (c)) illustrating the first 

example transfer process from the received data buffer 50 to the operation data 
buffer; 

[0052] FIG. 7 is a set of diagrams ( (a), (b), (c)) illustrating the first 

example transfer process from the received data buffer 50 to the operation data 
buffer; 

[0053] FIG. 8 is a flowchart illustrating an exemplary main operation of 

a CPU 70; 

[0054] FIG. 9 is a flowchart illustrating an exemplary operation of the 

CPU 70 during V blank interrupt handling; 

[0055] FIG. 10 is a flowchart illustrating an exemplary operation of the 

CPU 70 during SIO interrupt handling; 

[0056] FIG. 1 1 is a partial flowchart illustrating a portion of an 

exemplary operation of the CPU 70 during V blanking wait process; 
[0057] FIG. 12 is a partial flowchart following FIG. 11, illustrating a 

further portion of an exemplary operation of the CPU 70 during V blanking 
wait process; 

[0058] FIG. 13 is a timing diagram illustrating an exemplary manner in 

which operation key status data is transmitted under an ideal operation; 
[0059] FIG. 14 is a flowchart illustrating an exemplary manner in which 

delayed processing notice data is transmitted when there is delay in game 
processing; and 

[0060] FIG. 15 is a flowchart illustrating an exemplary manner in which 

delayed processing notice data is transmitted in the case where the data 
communication cycle does not coincide with the cycle of V blanking periods. 



16 



DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED 
EXEMPLARY NON-LIMITING ILLUSTRATIVE EMBODIMENTS 

[0061] Hereinafter, the present invention will be described by way of 

illustrative examples, with reference to the accompanying figures. 

(Overall structure) 

[0062] With reference to FIG. 1, the overall structure of an on-line game 

system according to one exemplary embodiment of the present invention will 
be described. The on-line game system includes four game machines 100a to 
lOOd and a communication cable 200. The game machines 100a to lOOd are 
interconnected to one another via the communication cable 200. The game 
machines 100a to lOOd include player operation sections 10a to lOd, 
respectively, which are subject to manipulation by a user. Since the four game 
machines 100a to lOOd are structurally identical in this particular non-limiting 
example, they may be collectively referred to as, e.g., "game machine (s) 100" 
or "operation section (s) 10", unless it is particularly necessary to distinguish 
between the game machines 100a to lOOd or any component elements thereof. 
Also, for ease of illustration, the game machines 100a to lOOd may 
conveniently be referred to as the "first machine", "second machine", "third 
machine", and "fourth machine". Although four game machines lOOa-lOOd are 
shown, any number of game machines could be used. Moreover, since the first 
machine plays a main role in initiating communications in the present 
exemplary embodiment, the first machine may be referred to as a "parent 
machine", while the second to fourth machines may be referred to as its 
"daughter machines". 

(Exemplary Structure of each game machine) 

[0063] With reference to FIG. 2, the structure of each game machine 100 

will be described. The game machine 100 includes an operation section 10, a 
transmission data buffer 20, a communication data buffer 30, a communication 
terminal 40, a received data buffer 50, an operation data buffer 60, a CPU 70, 
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an external ROM cartridge 80, and a display section 90. The communication 
data buffer 30 includes an Out area 31 and an In area 32. 

(General operation of each game machine) 

[0064] Now, the general operations of the respective compdnehts~of "each 

game machine 100 will be described. The operation section 10 includes a 
plurality of operation keys or other controls such as, for example, a four- 
position cross-switch, one or more analog or digital joysticks, push buttons, or 
other controls. Herein, the term "operation key" will be used to refer to each of 
these controls and other variations. As a user depresses these operation keys, 
operation control status data which corresponds to the depressed set of 
operation key(s) is stored in the transmission data buffer 20 in accordance with 
predetermined timing. The operation key status data includes a plurality of bits 
which respectively correspond to the operation keys in the operation section 10. 
For example, the operation key status data may take the value "0" to indicate 
that a button which is associated therewith is being depressed, and the value 
"1" to indicate that a button which is associated therewith is not being 
depressed. 

[0065] The operation key status data which is temporarily stored in the 

transmission data buffer 20 is transferred to the Out area 31 of the 
communication data buffer 30 in accordance with predetermined timing. The 
communication data buffer 30, which serves as a communication means for 
transmitting or receiving operation key status data to/from the other game 
apparatus(es), is coupled to the communication cable 200 via the 
communication terminal 40. 

[0066] The operation key status data which has been transferred to the 

Out area 31 of the communication data buffer 30 is transmitted to all of the 
game machines 100a to lOOd which are coupled to the communication cable 
200 at a predetermined communication timing point. At this communication 
timing point, each of the game machines 100a to lOOd which are coupled to the 
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communication cable 200 transmits its own operation key status data in the 
aforementioned manner. Thus, via on-line communication, the operation key 
status data associated with all of the game machines 100a to lOOd are stored in 
the Jn_areaJ32_of the communication data buffer 30 of each game machine 100. 
[0067] The operation key status data associated with all of the game 

machines 100a to lOOd, which are stored in the In area 32 of the 
communication data buffer 30, are transferred to the received data buffer 50 in 
accordance with predetermined timing. The received data buffer 50, which is a 
FIFO buffer (first-in-first-out buffer) capable of storing a plurality of data in 
the order of storage, allows the plurality of data to be sequentially read in the 
order in which they were stored. 

[0068] The operation key status data associated with all of the game 

machines 100a to lOOd, which have been transferred to the received data buffer 
50, are transferred to the operation data buffer 60 in accordance with 
predetermined timing. 

[0069] The removable storage device 80 which can be attached to or 

detached from the game machine 100, is in this particular non- limiting example 
composed of an external ROM cartridge including for example ROM and 
SRAM for storing a program which embodies a game along with data to be 
used for the game. Other embodiments could use floppy diskettes, optical 
disks, or other storage media to store the game program. From each of the 
operation key status data associated with all of the game machines 100a to 
lOOd which have been transferred to the operation data buffer 60, the CPU 70 
extracts trigger information. Based on the extracted trigger information and the 
program and data which are stored in the external storage medium 80, the CPU 
70 performs game processing so as to display images on a display section 90 
based on the processing results. It will be appreciated that not only the game 
processing but also the aforementioned various data transfer processes are 
executed by the CPU 70 based on a program (s) stored in the external storage 
medium 80, although such details are omitted from the description herein. 
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[0070] FIG. 3 schematically shows a flow of example illustrative 

processes through which the operation key status data associated with the game 
machines 100a to lOOd are passed to the operation data buffers 60a to 60d. In 
FICL 3, the numerals "1" to "4" indicated in each buffer section identify the 
numbers of the game machines from which the operation key status data are 
received for storage in that buffer. 

(Non-limiting Advantages resulting from the use of operation key status data) 

[0071] As described above, according to one non-limiting embodiment, 

the data ("operation key status data") concerning the state of the operation keys 
in the operation section 10 of each game machine is exchanged between the 
game machines., This avoids the need to exchange any data of trigger 
information (which may indicate that "character A jumps", for example), 
between the game machines. The effects and advantages resulting from this 
feature of the present invention will be described with reference to FIG. 4. 
FIG. 4 illustrates respective example transmission data which are transmitted at 
communication timing points tl to t8 in relation to changing states of an 
operation key in the operation section 10. It is herein assumed that this 
operation key is a button for causing character A to jump in the game. Since a 
player's action of depressing and then releasing a button is substantially slow 
relative to the processing speed of a game machine, the duration of a button 
depression would typically span a number of communication timing points 
(e.g., t4 to t7, as shown in FIG. 4). 

[0072] For comparison, the exchange of trigger information between the 

game machines will be described first. While a button is depressed between 
communication timing points t3 and t4, trigger information ("J") indicating that 
"character A jumps" is extracted, and transmitted to the other game machines at 
communication timing point t4. Based on the trigger information "J", the other 
game machines perform game processing for causing character A to jump in 
the game. 
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[0073] With continued reference to FIG. 4, the exchange of operation 

key status data between the game machines according to a presently preferred 
example non-limiting embodiment of the present invention will now be 
described. In this case, the operation key state is transmitted to the other game 
machines at each of communication timing points tl to t8. More specifically, 
the operation key status data "1", which represents that the button of interest is 
not being depressed, is transmitted at communication timing points tl to t3 and 
t8. The operation key status data "0", which represents that the button of 
interest is being depressed, is transmitted at communication timing points t4 to 
tl. Any other game machine which receives such operation key status data 
extracts the trigger information indicating that "character A jumps" at 
communication timing point t4 (at which point the received operation key 
status data transitions from "1" to "0"), and performs game processing for 
causing a jump of character A in the game in accordance with the extracted 
trigger information. 

[0074] Now, a case will be considered in which the communication at 

communication timing point t4 is prevented from occurring or fails to occur for 
some reason. In this case, according to commonly-used methods that are based 
on the exchange of trigger information, the trigger information "J" fails to be 
transmitted to the other game machines, so that the processing for causing a 
jump of character A in the game does not occur. In contrast, according to the 
preferred embodiment example method which involves the exchange of 
operation key status data, although the operation key status data "0" is not 
transmitted to the other game machines at communication timing point t4, the 
other game machines can still detect a transition of the operation key status 
data from "1" to "0" at communication timing point t5. As a result, the trigger 
information indicating that "character A jumps" is safely extracted at this point, 
whereby the game processing for causing a jump of character A can properly 
take place. 
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[0075] Thus, even if any data that needs to be exchanged between the 

game machines fails to be communicated, whether accidentally or on purpose, 
the influence thereof can be minimized because the preferred illustrative 
-embodiment metho.d works based on the exchange of operation key status data 
between the game machines. This principle enables data processing as 
described later. 

(Example Communication processing) 

[0076] The communication methodology between the game machines 

will be first described, followed by a more detailed description of the 
operations of the game machines 100a to lOOd. The present embodiment of the 
invention illustrates an exemplary case where the parent machine 100a plays a 
main role in the communications occurring among the game machines. 
Specifically, the parent machine 100a initiates communication in 
synchronization with the beginning (hereinafter referred to as the "start point") 
of a vertical blanking period (hereinafter referred to as a "V blanking period") 
of the parent machine 100a. Once communication is begun, the operation key 
status data associated with the parent machine 100a, which is stored in the Out 
area 31a of the communication data buffer 30a of the parent machine 100a, is 
outputted to the communication cable 200 via the communication terminal 40. 
The operation key status data associated with the parent machine 100a is stored 
in the In areas 32a to 32d of the communication data buffers 30a to 30d of all 
of the game machines 100a to lOOd which are coupled to the communication 
cable 200. 

[0077] Once the data transmission from the parent machine 100a is 

completed, then a data transmission from the daughter machine 100b is begun. 
As in the case of the data transmission from the parent machine 100a, the 
operation key status data associated with the daughter machine 100b, which is 
stored in the Out area 31b of the daughter machine 100b, is transmitted so as to 
be stored in the respective In areas 32a to 32d of all of the game machines 100a 
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to lOOd as an appendage to the operation key status data associated with the 
parent machine 100a, which has already been stored therein. Thereafter, the 
data transmission from the daughter machine 100c and the daughter machine 
_ IGOd sequentially qccurs in ajhrtilar manner. 

[0078] Thus, when the transmission of the operation key status data 

associated with all of the game machines 100a to lOOd is completed, the 
operation key status data associated with all of the game machines 100a to 
lOOd are ready in the In areas 32a to 32d of the game machines 100a to lOOd. 
[0079] When one round of data communication is completed in the 

aforementioned manner, post-communicational interrupt handling (hereinafter 
referred to as "SIO interrupt handling"; described in more detail later) is 
necessitated in the respective game machines 100a to lOOd. In the SIO 
interrupt handling, the writing and reading of operation key status data to and 
from the communication data buffer 30 is performed. 

(Example of how operation key status data are utilized in the respective game 
machines) 

[0080] As described above, when every round of data communication is 

completed, SIO interrupt handling is necessitated in each game apparatus. In 
the SIO interrupt handling, the operation key status data associated with all of 
the game machines 100a to lOOd which are stored in the In area 32 of the 
communication data buffer 30 are transferred to the received data buffer 50, 
which is a FIFO buffer in the example embodiment. The operation key status 
data which have been transferred to the received data buffer 50 are transferred 
further to the operation data buffer 60 in accordance with predetermined 
timing. However, this transfer occurs in such a manner that only the operation 
key status data to be used for the actual game processing will be transferred, 
while discarding any data which is not to be used for the game processing. 
Hereinafter, this transfer process will be described in two illustrative examples. 
[0081] First, with reference to FIGS. 5 and 6, a first example transfer 

process will be described. For every round of data communication performed, 
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the operation key status data associated with all of the game machines 100a to 
lOOd are sequentially stored in the data buffer 50 in the SIO interrupt handling. 
For example, as shown in (a) of FIG. 5, the operation key status data which are 
respectively-received at thejc 111 to ^k+2 l ^am rammunication timing points may 
be stored in the received data buffer 50. The received data which are stored in 
the received data buffer 50 are transferred to the operation data buffer 60 on a 
first-stored-first-out basis. Prior to the transfer, however, it is determined 
whether or not the operation key status data associated with each game 
machine is valid data. As shown in (a) of FIG. 5, if the operation key status 
data associated with all (i.e., first to fourth) game machines 100a to lOOd are 
valid, the current set of operation key status data are transferred to the 
operation data buffer 60; thereafter, game processing is performed on the basis 
of the transferred operation key status data. On the other hand, as shown in (b) 
of FIG. 5, if at least one of the operation key status data associated with all 
(i.e., first to fourth) game machines 100a to lOOd is invalid, the current set of 
operation key status data associated with all of the game machines are 
discarded without being transferred, so that the corresponding game processing 
does not occur. Similarly, as illustrated in (a), (b), and (c) of FIG. 6, if any 
invalid data are contained for a number of rounds of data communication, the 
associated number of sets of operation key status data are sequentially 
discarded. Although the invalid data are illustrated as being "discarded", it is 
only necessary to ensure that such invalid data are never used for the game; for 
example, the system may be arranged so that some other special data is 
transferred in the place of any invalid data. 

[0082] As used herein, "invalid data" refers to any data other than the 

valid data; that is, "invalid data" refers to any data other than the operation key 
status data which would normally be transmitted from each game machine 100. 
Invalid data may include, for example, data resulting from a hardware-related 
error, and delayed processing notice data (described later) which is transmitted 
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as special data in the case where the game machine 100 could not prepare valid 
operation key status data to send by the communication timing point. 
[0083] Thus, according to the first example transfer process, a given set 

of operation key status data is used for the game processing only if all of the 
operation key status data in the set are valid (i.e., with respect to all of the game 
machines 100a to lOOd). Therefore, if one of the game machines was unable to 
prepare transmission data by the data communication timing point due to 
delayed processing or the like, for example, it is still possible to prevent 
inconsistencies in game content or progression between different game 
machines because the data which are transmitted/received in that round of data 
communication are discarded in all of the game machines. As described above, 
since operation key status data, rather than trigger information, are exchanged 
as the transmission data according to the present exemplary embodiment of the 
invention, no substantial problem results from the aforementioned partial 
discarding of transmission data. 

[0084] Next, with reference to FIG. 7, a second example transfer process 

will be described. According to the second example transfer process, as is the 
case with the first example transfer process, received data are transferred on a 
first-stored-first-out basis, and the validity of the operation key status data 
associated with each game machine is determined prior to the transfer. 
However, the second example transfer process differs from the first example 
transfer process in the following aspect. As shown in (a) of FIG. 7, if any valid 
operation key status data exists in addition to invalid data, only the valid data is 
individually transferred to the operation data buffer 60, followed by a next 
transfer of operation key status data. During the next transfer of operation key 
status data, as shown in (b) of FIG. 7, only the operation key status data 
associated with the game machines which have not yet transferred valid 
operation key status data are transferred. As shown in (c) of FIG. 7, once the 
valid operation key status data associated with all of the game machines 100a 
to lOOd are stored in the operation data buffer 60 through a number of such 
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transfers, game processing is performed based on these operation key status 
data. 

[0085] In contrast, in the first example transfer process, the game 

processing does not occur in response to the received data as shown in (a), (b), 
and (c) of FIG. 7 being stored in the received data buffer 50 because the data 
received in these three rounds of communication all include invalid data. 
[0086] Thus, according to the second example transfer process, even if 

invalid data is included in the data received in a given round of communication, 
the remainder of the data (i.e., the valid operation key status data) are utilized 
rather than being discarded. Therefore, it is possible to perform game 
processing as soon as at least one valid operation key status data has been 
received from every one of the game machines, without having to wait for a 
future round of communication in which the operation key status data 
associated with all of the game machines may be valid. Accordingly, in 
addition to the ability to prevent inconsistencies in game content or progression 
between different game machines as obtained in the case of the first example 
transfer process, it is also possible to minimize the delay in the processing. As 
shown in (a) to (c) of FIG. 7, for example, the delay in the processing can be 
minimized even if four game machines 100a to lOOd alternately transmit 
invalid data. As a result, a more efficient data transfer process than that 
obtained with the first example transfer process can be realized. 
[0087] The present invention is not limited to the two particular 

examples of transfer processes described above. Those skilled in the art would 
be able to conceive various modifications which ensure that at least one 
operation key status data for each game machine is transferred through a 
number of rounds of data communication. 

(Example CPU processing) 

[0088] Hereinafter, with reference to the flowcharts shown in FIG. 8 to 

FIG. 12, example illustrative operation of the CPU 70 of the game machine 100 
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in the on-line game system according to the present embodiment of the 
invention will be described. The transfer process according to the present 
embodiment of the invention will be performed in accordance with the above- 
described second example transfer process, which is generally more preferable 
in at least certain circumstances to the first example transfer process. It is 
assumed that the operation of the CPU 70 described below will be executed in 
accordance with a game program which is stored in the external storage 
medium 80 such as a ROM cartridge. 

[0089] As shown in FIG. 8, as the game program is started, the CPU 70 

establishes initial settings (S100) and then proceeds to game processing (S200). 
The game processing basically consists of a process which is performed within 
one frame (1/60 seconds). Once the game processing is completed, a 
V blanking wait process is observed (S300). During the V blanking wait 
process, predetermined processing is performed after awaiting the beginning of 
a V blanking period, which occurs periodically with a cycle time of 1/60 
seconds. The detailed processing during the V blanking wait process will be 
described later. After the V blanking wait process is completed, it is 
determined whether or not to terminate the game (S400). If the game is to 
continue, the process returns to Step S200. If the game is not to continue, the 
process is terminated. 

[0090] In other words, the illustrative processing by the CPU 70 

involves: awaiting the beginning of a V blanking period to perform 
predetermined processing associated with the V blanking wait process; 
performing game processing; and thereafter awaiting another V blanking 
period. 

[0091] Each of the game machines 100a to lOOd operates in accordance 

with the flowchart shown in FIG. 8. In addition, V blank interrupt handling 
and SIO interrupt handling (both of which will be described in more detail 
later) are necessitated at the start point of each V blanking period and the end 
point of each round of data communication, respectively. 
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[0092] With reference to FIG. 9, the V blank interrupt handling will be 

described. During the V blank interrupt handling, the CPU 70 first deals with 
sound processing and V blanking processing as are commonly practiced in 
-game-apparatuses-in generaL(S502)._ Xhen,ja multi-play communication mode 
is detected (S504). If a multi-play communication mode is detected, then it is 
determined whether the data which is stored in the transmission data buffer 20 
is invalid or not (S506), and it is determined whether the game machine is a 
parent machine or not (S508). If the game machine is a parent machine and if 
the data stored in the transmission data buffer 20 is valid operation key status 
data, then the process proceeds to Step S510. Otherwise, the V blank interrupt 
handling ends. 

[0093] At Step S510, the valid operation key status data which is stored 

in the transmission data buffer 20a is transferred to the Out area 31 of the 
communication data buffer 30a. Then, a data communication process among 
the game machines 100a to lOOd is started (S512). Thereafter, invalid data is 
written to the transmission data buffer 20a (S514), and the V blank interrupt 
handling ends. 

[0094] On the other hand, if a multi-play communication mode is not 

detected at Step S504, the valid operation key status data which is stored in the 
transmission data buffer 20 is transferred to the operation data buffer (S516). 
Thereafter, invalid data is written to the transmission data buffer 20 (S518), and 
the V blank interrupt handling ends. 

[0095] As described above, during the V blank interrupt handling, 

processing which is required for the parent machine 100a to begin data 
communication is performed. In other words, data communication occurs at 
the start point of a V blanking period for the parent machine 100a. 
[0096] Although the parent machine 100a is illustrated as beginning data 

communication at the start point of a V blanking period for the parent machine 
100a in the present embodiment of the invention, the data communication may 
be begun at any other point in time. Furthermore, a device having the ability to 
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control data communication may be separately provided to control the starting 
of data communication. 

[0097] Next, with reference to FIG. 10, SIO interrupt handling will be 

described, The-SIOinterrupJJiandUng is an interrupt handling which is 
necessitated in each of the game machines 100a to lOOd when the data 
communication which was begun by the parent machine 100a is completed as 
described above. 

[0098] During the SIO interrupt handling, the CPU 70 first shifts the 

internal stage of the received data buffer (FIFO buffer) 50 by one (S602), and 
transfers to the received data buffer 50 the data which was stored in the In area 
32 of the communication data buffer 30 during the data communication which 
took place immediately before the occurrence of the SIO interrupt (S604). 
Then, delayed processing notice data, e.g., "3FFF n in hexadecimal expression 
is written to the Out area 31 of the communication data buffer 30 (S606). 
Thereafter, it is determined whether the game machine is a parent machine 
(S608). If the game machine is a parent machine, the SIO interrupt handling 
ends. If the game machine is a non-parent machine, i.e., a daughter machine, 
then the data stored in the transmission data buffer 20 is transferred to the Out 
area 31 of the communication data buffer 30 (S610), and thereafter the delayed 
processing notice data is written to the transmission data buffer 20 (S612) and 
the SIO interrupt handling ends. 

[0099] As described above, during the SIO interrupt handling, a process 

of reading from the communication data buffer 20 the data which was received 
through the immediately preceding round of data communication and a process 
of writing the data to be transmitted through a next round of data 
communication to the communication data buffer 20 are performed. 
[00100] The writing of data to the communication data buffer 20 and the 
reading of data from the communication data buffer 20 may be performed at 
any other points in time. However, in order to prevent hardware-related errors 
which might occur when data read/write for the communication data buffer 20 
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occurs concurrently with data communication, it is preferable to data read/ write 
for the communication data buffer 20 immediately after the completion of data 
communication, as in the present embodiment of the invention. 

[.00101] Thus, according tojh^present embodiment of the invention, in 

response to the start point of a V blanking period for the parent machine 100a, 
data communication is begun by the parent machine 100a during V blank 
interrupt handling. After the data communication is completed, the received 
data is transferred to the received data buffer 50 in each of the game machine 
100a to 100b. As described above, the received data buffer 50 is a so-called 
FIFO buffer capable of storing a plurality of data on a first-in-first-out basis, 
and allows the received data to be stored in the received data buffer 50in a 
sequential order. 

[00102] The received data stored in the received data buffer 50 is utilized 
in such a manner that only the valid operation key status data are transferred to 
the operation data buffer 60 through predetermined transfer processes for use in 
the game processing, as described above. Such transfer processes occur during 
the V blanking wait process described at Step S300 in FIG. 8. 
[00103] Hereinafter, the V blanking wait process will be described with 
reference to a series of flowcharts shown in FIGS. 1 1 and 12. In the 
V blanking wait process, the CPU 70 first awaits a V blanking period (S302). 
Once a V blanking period begins, general sound processing is performed 
(S304), and then a multi-play communication mode is detected (S306). If a 
multi-play communication mode is detected, the process proceeds to Step 
S308. If a multi-play communication mode is not detected, the process 
proceeds to Step S340. At Step S308, it is determined whether or not the 
received data buffer (FIFO buffer) 50 is empty. If the received data buffer is 
empty, the process proceeds to Step S330. If the received data buffer is not 
empty, the process proceeds to Step S3 10 to transfer valid operation key status 
data from the received data buffer 50 to the operation data buffer 60. 
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[00104] At Step S3 10, a variable M to serve as an identification number 
of each game machine is set to "1" in preparation for sequentially determining 
(beginning from the first machine) whether the received data from each of the 
game machines 100a to lOOd which are stored at the beginning of the received 
data buffer 50 should be transferred to the operation data buffer 60 or not. 
Then, it is determined whether a "data valid" flag for an M th machine has 
already been set or not (S3 12). If a data valid flag has already been set, the 
process proceeds to Step S320. The data valid flag is a flag which indicates 
whether or not valid operation key status data has already been transferred to 
the operation data buffer 60. On the other hand, if a data valid flag has not 
been set for the M th machine yet, then the received data from the M th machine 
among the received data which are stored at the beginning of the received data 
buffer 50 is valid operation key status data or not (S3 14). If this data is not 
valid operation key status data, i.e., if it is invalid data, the process proceeds to 
Step S320. On the other hand, if this data is valid operation key status data, the 
data is transferred to the operation data buffer 60 (S3 16), and a data valid flag 
for the M th machine is set (S3 18). Thereafter, the process proceeds to Step 
S320. 

[00105] At Step S320, the variable M is incremented in order to 
determine whether or not the received data from the next game machine after 
the M th machine (i.e., the M +1 th machine) should be transferred or not (S320). 
At Step 322, it is determined whether or not the variable M has exceeded the 
number (i.e., four in this exemplary case) of game machines which are together 
engaged in a multi-play communication mode. If it is confirmed at Step 322 
that the variable M has not exceeded four, the process returns to Step S3 12. On 
the other hand, if it is determined at Step 322 that the variable M has exceeded 
four, the process proceeds to Step S324. 

[00106] At Step S324, since the determination as to whether or not to 
transfer the received data stored at the beginning of the received data buffer 50 
has been completed for the received data from all of the game machines 100a 
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to lOOd, the internal stage of the received data buffer 50 is shifted by one. 
Then, it is determined whether or not a data valid flag has been set for all of the 
game machines 100a to lOOd (S326). If a data valid flag has been set for all of 
- the game -machines- 100a to l OOd, the process proceeds to Step S330 to perform 
game processing based on the operation key status data associated with the 
game machines 100a to lOOd which have been transferred to the operation data 
buffer 60. On the other hand, if a data valid flag has not been set for at least 
one of the game machines 100a to lOOd, the process returns to Step S308 to 
determine whether or not to transfer the new received data which has been 
shifted to the beginning of the received data buffer 50, in order to eventually 
allow the operation key status data associated with all of the game machines 
100a to lOOd to be transferred to the operation data buffer 60. 
[00107] If it is determined at Step S326 that a data valid flag has been set 
for every one of the game machines 100a to lOOd, or if it is determined at Step 
S308 that there is no received data stored in the received data buffer 50, then 
the process proceeds to Step S328. 

[00108] At Step S328, the number of stages being used in the received 
data buffer 328 is checked to determine whether or not the number of used 
stages is equal to or less than a predetermined number (e.g., two; hereinafter 
referred to as the "allowable number of stages") (S330). If the number of used 
stages is equal to or less than the allowable number of stages, the operation key 
status data is written to the transmission data buffer 20 (S332), and thereafter 
the process proceeds to Step S334. If the number of used stages has exceeded 
the allowable number of stages, the process directly proceeds to Step S334. 
This determination is made in order to ensure that one or more game machines 
which are suffering from delayed processing temporarily refrain from 
transmitting valid operation key status data (i.e., by continuously transmitting 
invalid data), while the other game machines wait for the one more game 
machines to restore normal operation from the delayed state. 
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[00109] At Step S334, it is determined whether or not a data valid flag has 
been set for every one of the game machines 100a to lOOd. If a data valid flag 
has been set for every one of the game machines 100a to lOOd, the process 
-proceeds to Step S336._On.the qtherhand,if a data valid flag has not been set 
for at least one of the game machines 100a to lOOd, the process return to Step 
S302 to wait for a next V blanking period. At Step S336, the data valid flags 
for all of the game machines 100a to lOOd are cleared, and thereafter, trigger 
information and the like are extracted from the operation key status data 
associated with each of the game machines 100a to lOOd stored in the operation 
data buffer 60 (S338), and the V blanking wait process is terminated. 
[00110] If a multi-play communication mode is not detected at Step S306, 
the operation key status data is written to the transmission data buffer 20 
(S340), and trigger information and the like are extracted from the operation 
key status data stored in the operation data buffer 60 (S338), and the 
V blanking wait process is terminated. 

[00111] As described above, according to the present embodiment of the 
invention, delayed processing notice data is temporarily written to the 
transmission data buffer 20 (Step S612 in FIG. 10) after the data 
communication for the transmission data is completed. The transmission data 
buffer 20 is overwritten by the valid data only when any valid operation key 
status data to be transmitted becomes ready (Step S332 in FIG. 12). 
Accordingly, if valid operation key status data cannot be prepared within the 
period between a given round of data communication and a next round of data 
communication due to delayed game processing or the like, the delayed 
processing notice data is transmitted to the other game machines. 
[00112] Each of the game machines 100a to lOOd performs game 
processing based on those data (S334) only when the valid operation key status 
data associated with all of the game machines have become ready. 
Accordingly, even if one of the game machines suffers from delayed 
processing, none of the game machines 100a to lOOd performs game 
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processing until valid operation key status data is transmitted from that game 
machine. As a result, it is ensured that there are no inconsistencies in game 
content between different game machines. 

(Example Possible causes for delayed processing) 

[00113] Next, causes for delayed processing, i.e., inability to prepare any 
valid operation key status data for transmission within the period between a 
given round of data communication and a next round of data communication, 
will be described with reference to the figures. 

[00114] There are two primary causes for delayed processing. One is a 
delay in the game processing itself. The other is a difference between the data 
communication cycle and the cycle of V blanking periods. First, with reference 
to a timing diagram shown in FIG. 13, an ideal operation state in which there is 
no delay in the processing will be described; then, the aforementioned two 
primary causes for delayed processing will be described. FIG. 13 illustrates 
data transfer timing and data flow in a given daughter machine operating in an 
ideal state, where the cycle of the V blanking periods of the parent machine 
completely coincides with the cycle of the V blanking periods of the daughter 
machine. 

[00115] In FIG. 13, it is assumed that the daughter machine is alternately 
performing game processing and V blanking wait processes in accordance with 
the flowchart shown in FIG. 8. During the respective V blanking wait 
processes, the daughter machine waits for the start points (si, s2, s3, and s4) of 
its own V blanking periods before writing operation key status data "A" to "F" 
to the transmission data buffer, respectively. For example, the operation key 
status data "C" is written to the transmission data buffer 20 at start point si. 
[00116] On the other hand, data communication occurs independently of 
the processing timing of the daughter machine. Specifically, each round of 
data communication occurs at the start point of a V blanking period for the 
parent machine. Communication timing points tl to t5 correspond to the start 
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points of different V blanking periods for the parent machine. At respective 
communication timing points tl to t5, the data which is stored in the Out area 
31 is transmitted; the data stored in the transmission data buffer 20 is 
transmitted-to the-Outarea 3 l_during_the SIO mterrupt handling following the 
data communication; and delayed processing notice data "delayed" (indicated 
as "DL" in FIG. 13) is written to the transmission data buffer 20. For example, 
at communication timing point t2, the operation key status data "B" which was 
written to the Out area 31 at communication timing point tl is transmitted as 
the transmission data during the data communication; and during the SIO 
interrupt handling following the data communication, the operation key status 
M data "C" which was written to the transmission data buffer 20 at point si is 

f 2 transferred to the Out area 3 1 . Thereafter, the delayed processing notice data 

5~ "delayed" is written to the transmission data buffer 20. 

5;!^ [00117] In this case, as shown in FIG. 13, the game processing which 

TU follows the V blanking wait process will surely have been completed before the 

I a start point of the next V blanking period, and the delayed processing notice 

f y 

i:i data "delayed" which was written to the transmission data buffer 20 during the 

SIO interrupt handling will surely have been overwritten by the operation key 

*~ status data "A" to "F" before the next communication timing point. For 

example, the delayed processing notice data "delayed" which was written to the 
transmission data buffer 20 at communication timing point tl is overwritten by 
operation key status data "C" at point si. As a result, the delayed processing 
notice data "delayed" is not transferred to the Out area 31, and the delayed 
processing notice data "delayed" is not transmitted to the other game machines. 
Next, with reference to FIG. 14, a case will be described where delayed 
processing notice data is transmitted as a result of delayed game processing. In 
this case, too, it is assumed that the cycle of the V blanking periods of the 
parent machine (and hence the data communication cycle) completely 
coincides with the cycle of the V blanking periods of the daughter machine. 
However, the game processing which was performed after start point s2 of a 
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V blanking period has not completed at start point s3 of the next V blanking 
period. Therefore, the operation key status data is not written to the 
transmission data buffer 20 at point s3. At communication timing point t4, the 
delayed processing notice data "delayed" (indicated as "DL" in FIG. 14) is 
transferred to the Out area 31, which will later be transmitted at communication 
timing point t5. 

[00118] Thus, even in an ideal situation where the cycle of the 
communication timing and the cycle of the V blanking periods completely 
coincide, it may be impossible to prepare any valid data for transmission within 
the period between a given round of data communication and a next round of 
data communication for reasons such as delayed game processing. 
[00119] Next, with reference to FIG. 15, a case will be described where a 
difference between the data communication cycle and the cycle of the 

V blanking periods causes delayed processing notice data to be transmitted. In 
this case, the game processing which is performed at each of points si to s3 is 
completed before a subsequent V blanking period start point. In other words, 
there is no delay in the game processing. However, due to the difference 
between the cycle of communication timing and the cycle of the start points of 
the V blanking periods, there is no V blanking period start point between 
communication timing point t3 and communication timing point t4, for 
example. Therefore, operation key status data is not written to the transmission 
data buffer 20 during the period between communication timing point t3 and 
communication timing point t4. At communication timing point t4, delayed 
processing notice data "delayed" (indicated as "DL" in FIG. 15) is transferred 
to the Out area 31, which will later be transmitted at communication timing 
point t5. 

[00120] Thus, in the case where the data communication cycle and the 
cycle of the V blanking periods do not completely coincide, it may be 
impossible, even in the absence of delayed game processing, to prepare any 



36 



data for transmission within the period between a given round of data 
communication and a next round of data communication. 
[00121] As described above, according to the present embodiment of the 
invention, inconsistencies in game content between different game machines 
are prevented through software-based synchronization which does not require 
hardware-based synchronization, even in the case where each game machine is 
operating in a non- synchronous manner with respect to the communication 
timing or where there is delay in the game processing. 
[00122] Although a plurality of game machines 100a to 100 dare 
interconnected via the communication cable 200 according to the present 
embodiment of the invention, the present invention is not limited to such a 
configuration. For example, a plurality of computer terminals which operate in 
accordance with a game program may be coupled to a network, and data 
communication among the terminals may occur over the network. 
Alternatively, the communication among the game machines may occur in a 
wireless manner. 

[00123] Although the various operations according to the present 
embodiment of the invention are described as being executed by the CPU 70 in 
accordance with a game program which is stored in the external ROM cartridge 
80, the present invention is not limited to such a configuration. For example, 
the game program may be stored in the game machine itself, and/or part of the 
operation thereof may be implemented in hardware. When a plurality of game 
machines process a game which is directed to the same content, an external 
ROM cartridge 80 may be inserted in each game machine or only one of the 
game machines so long as the game is fully playable to all participants. Also, 
any sort of a storage medium (e.g., optical or magnetic disk) can be used to 
store the game program. 

[00124] While the invention has been described in detail, the foregoing 
description is in all aspects illustrative and not restrictive. It is understood that 
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numerous other modifications and variations can be devised without departing 
from the scope of the invention. 
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